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Introduction 


This manual contains the logic diagrams for the current models of the CGP line of 
Computervision Graphics Processors. This line includes the CGP-100 A, B. and C, 
CGP-180, and CGP-200 A, B, and C. To use this manual first determine which 
machine you are working on. Consult the family tree for a listing of boards that are 
part of that system. Next determine which boards (modules) you are interested in 
and then refer to the diagrams for the particular module. These are listed in the 
Table of Contents. The logic diagrams for the Extended Address Central Processing 
Unit (EACPU) and the Intelligent Control Panel (ICP) are shown in a separate 
publication "Extended Address Central Processing Unit (EACPU)/lntelligent Con¬ 
trol Panel (ICP) Logic Diagrams". Order No. 001-00567. 
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Computervision Graphics Processors (CGP) Family Trees 


CGP-100A (Rev.E) DX21Y007 
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1-2 
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Microprogram Flow Chart 
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Microprogram Flow Chart 


Interpreting the Flow Charts 

The flow charts are divided into three sections. The first 10 pages (Sheets 1-10) show the opera¬ 
tion code for the CPU. The next four pages (Sheets 11-14) show the operation code for the FPU. 
And the last 13 pages (Sheets 15-27) show the code for the microdiagnostics. 

Symbols. The flow charts use three symbols: squares, diamonds, and ovals. The square 
represents the RAD currently being executed. The diamond represents a test condition. The oval 
indicates a decoding of the instruction. Flow lines connect these three symbols to indicate their 
sequential relationship. Mnemonics and comments accompanying each square also help to 
indicate the flow. 
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LOAD ADDRESS OF 
NEXT INSTRUCTION 
IN AC 3. 

t_ 


JUMP 


4E 


LOAD IBFE (EFA) IN 
PC AND STOKE C(EFA) 
IN IR. 


DECODE 1, SHT.l 


ISZ20 

47 

PC— 

MAR 


JMP 


LOADIR 



DECREMENT OPERAND 
SET CONDITION CODES 
SKIP NEXT INSTRUCTION 
IF OPERAND - 0 


TRUE 


ICS2IE0I5 


FETCH,SHT.1 


MOVE DATA MODIFY MEMORY 
AND JUMP INSTRUCTIONS 


LOIR, SHT.1 
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ITS 
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cal 

Tm * CVP MICROPROGRAM 
FLO« CHARTS 

SCALE 

NONE 

?? Dc Hc .015 

UNIT 

WT. 

•■err 2 or 2.1 am 
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DEC1 



IDS2IEOI5 
. |E 


ALC INSTRUCTIONS 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVTSION 
CORPORATION AND B NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
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APPO 

DATE 

Tnv * CVP MICROPROGRAM 
FLOW CHARTS 




EMM 

_ 

PART NUMSER 

NEXT ASSEMBLY 

QTY 

PROJ 


MPS 
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■w BURLINGTON, MASS. 01603 

KALI 
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B DS2IE0I5 

SHEET 3 OP 27 SHEETS 

PSNXTURC 

cun 

REMOVE ALL BURRS 
AM) SHARP EDGES 

UNIT 

WT. 
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MUL 2 Dl 

(0,1) 


MUL 5 DG 

AC2*AC0—AC0 

A 


AC0—*• AC0 

(RSLBQ,ALC) 

/ MIIIC \, 

o,*) -- 



sKouNT*o,qi5-i/ 


MULBR 
DECTR UUL4 



XLCC JMP 

FST FETCH 


q ODD: ADD AC2 

THEN SHIFT. 


SET Z,N BITS FROM 
HIGH RESULTS 
CLEAR 0 


MUL 

DA 

MUL 1 DB 

*F"-—Q 


AC1—~Q 

A| IJ 

—*-CTR 



FST 

*F‘ 


BQENS 


A2ER0 

V ? 


LOAD COUNTER 


LOAD MULTIPLIER 
IN Q REG. 


STORE LOW RESULT 
IN AC1. 


INPUT: 


AC2- MULTIPLICAND 

AC1 = MULTIPLIER 

AC0-ADDITIVE CONSTANT 


OUTPUT: 


AC2* UNCHANGED 

AC1- LOW ORDER WORD OF ACfS + (AC1 * AC2) 
AC0- HIGH.ORDER WORD OF AC0 + (AC1 * AC2) 
ZBIT* ( (AC1 EQ.0 ) ■ AND. ( AC0 .EQ. 0 )) 

N= MSB OF AC0 
C-NO CHANGE 
0-j» 


MUL 3 D0 |(;0,1) 

AC0-»AC0~| 

(rslbq.alc; / \ 

/ MULC \ 

s^COUNT-0, piS-U> 

DECTR MULBR N. / 

MUL 4 

q EVEN: SHIFT KO.O) 



SET N BIT FROM 
HIGH RESULT. 


LOAD PS MASK 
IN TMP0. 


MUL 8 _ PS 

PS-TMP0-TMP0 
. ALU--PS - 

FST JMP 

FETCH 

SET PS 



MUL9 DC 

1RSLBS) 


RIGHT SHIFT q 


' MULC \ 

i COUNT* 0,015*^ 
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UNSIGNED INTEGER 
MULTIPLICATION 
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REVtNOW OCTCMPTIOW 


C0MPUTERV1SI0N CORP. 
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M SHARP COSES ft ■ 


REVISION OCSCMPTIOW iAPPO |OATE 

CVP MICROPROGRAM 
FLOW CHARTS 

i d's PS2IE0I5 

**' | SHEET 4 OP 2.7 BRCCTS 
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INPUT: 

AC0 HIGH ORDER DIVIDEND 
AC1 LOW ORDER DIVIDEND 
AC2 DIVISOR 


OUTPUT: 

IFAC0 ~ AC2 (ERROR) 

C-l T) = 0 

ZJ-(AC2 .EQ. 0) N.MSB OF AC 2 

ELSE 

AC1- QUOTI ENT 
AC0- REMAINDER 
AC 2 UNCHANGED 
C-0 

2- (AC1 .EO. Q) AND (AC0 ,EQ-0) 
N* MSB OF AC1 
0 * 0 
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C0MPUTERVI90N 

CORR 


COUTH AVENUE 

BURLINGTON, MASS. 

01803 

Kmovcau. cans 

AND SHAW EDMI 






































lNDtR,SHTl 


S 

i 





LOADIR,SHT.l 


| 

! 


DS21E0f5 

—|Y 



INTERRUPT 
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. . 

_ 




DUN 
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CHK 









ONR 


Lvr Miv_rcur«uorcnivi 

FLOW CHART 

PART NUMBER 

NEXT ASSEMBLY 

OTY 



K / COMPUTERVISION CORR 

Hm / SOUTH MNUC 

mm/ BURLINGTON, MASS. 01803 

MTS 



Iff DS2IEOI5 

SHEET 7 OP 2.7 SHEETS 

SMMATURC 

*TE 

REMOVE ALL BURRS 
AM) SHARP EDGES 

NRT ■/. 

WT. 
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FUNCTION 


DCHM1 


DATA OUT 
INCREMENT MEMORY 
DATA IN 
GPU TRANSFER 


DCH 

06 

IBFE—Q 





DCH A 

CJT 

JOIN 

DCH1N 


DCHM0 

? 


SAVE IBuF 

DEVICE PUTS MEMORY 
ADOR IN I MAR. 



DCMOUT 07 

IBFE—-TMP1 

__ MEM — ! ( DCHM l\ 

5E \ ■ / 

CJT \ / 

notm dchinc| \ 

SAVE ieFE (MEMORY ADDR) [ TRUE 
READ MEMORY DATA INTO I. 


0 

TriP0 

DRTP, 

-r 

jk 

RQE.N8 

DCHI 

CTT 

IOIN 

CPUX 


DCHrri 


DEVICE PUTS DATA IN I. 


dchinc 0 d 
I * 1—-TMP0 
- ALU-*MEM,I — 

JMP 
DC HO 1 

increment memory 


DCHO1 08 

I—'TMP0 

■ ALU—DATA < 

DCHO CJT 
IOUT DECODE1 



DCHRET US 


FALSE 

V— 

Q—Q 



“LU~*MAK, 1 

*\vLL 1 


DEC 1 



OCH1N1 00 

1— TMP0 
1 ALU-MEM 


DEVICE DATA 
WRITTEN INTO MEMORY. 


data out 

TRUE 

SEND MEMORY DATA 


TO DEVICE 

1 


T*UE 

OCHRT 0C 


DECODE 1 , SHT.i 


FALSE 


Q—► Q 

• RLU. MAR, I 

DECl 


IDS2IEOI5 


GPUX 0E 



/ - \TRUE 



{ IR0 V—- - 


CTF 


TMP 

DCHRT 


DECOD1 


DECOD 1, SHT 1 
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WON OF OOMPUTEHmiON CORPORATION._ 


WANT IMWW | HtXT AWMILT lOTT 

COMPUTERV1SION CORR 

•out* jwwue 

BURLINGTON, MASS. 01803 


N fiZ 


[ SWHATONC poif 
IWNOVE AU. SUNNS 


DATA CHANNEL 


losir—;z: 

wcvmon bctcwftwh ' \im 15 

CVP MICROPROGRAM 
FLOW CHART 

ONEhS 1 DS2IE0I5 


















4 

2 



f 


p 


♦ 


( 


Exam, s ht, 10 

CXAMN, SHT. 10 
DEP 200, SHT. 10 
STOP SHT. 10 


R3T 200 P0 


— MEM—I,IR - 

IOIN TPIP 
_ HALT 

READ MEMORY 
INTO 1, IR 
(DISPLAY CONTENTS 
OF MEMORY IN DATA 
LIGHTS.? 


REGEX, SHT. 10 I 

SHT. 25 f 


c 



I 



CLEAR PC. I MAR 
START MEMORY. 
CLEAR CONSOLE FUNCTION 
F-F 


LOAD IN Q 


3 

9 



1 







STORE CONTENTS INCREMENT IBUF, TEST IF DONE 

OF APL ROM IN MAR 

MEMORY. 


CNT, SHT.JO 


h 


IDS2IEOI5 

lE 


CONSOLE FUCACTIONS I 
( RESET, HALT STATE, APL; 













AND LOAD IN MAR. 


IN MEMORY. 




















FPUSO FPIS| 

CALL EPA SUBROUTINE 
START FPU 
















































IN DIR, SHT 1 


(RETURN) 

FP 2CA.SHT.13 
FP 40, SHT. 14 


4 WORD INDEXED 






























































( 


( 


8 


(non indexed 
FPU—MEM) 



(return) 

FP 23, SHT.I2 
FP 24, SHT.I2 


FPU—MEM 
2 WORDS 


FPU—ACD 


FPU—ACO/ACD-H 


FSKIP 


FETCH, SHT.1 


FP 44 


STORE 2ND WORD 
FP45 



STORE IRST WORD 
FP 48 BA 


STORE 2ND WORD 
FP49 BB 


(RETURN) 
FP 55,- 
SHT. 14 


FP46 

BB 







FPD3 





--MC.M 


(CALL) 

ROens 

CALL 

FP55 


(RETURN) 
FP 55, SHT.I4 


SHT- 14 


(CALL) 
FP5S, 
SHT. 14 



STORE 4TH WORD 



|C52iE0l 5 


STORE IRST WORD 
FP53 BF 


STORE 2ND WORD 


FALSE 


FP 54 


TF 




PC*1 — PC 

» 

C FSKIP > -— 



\ ^ /TRUE 




JmP 

CJF 

\ / 

fetch 

FETCH 



TEST SKIP 

SKIP 

INCREMENT PC 


FP34, SHT. 13 
FP 35, SHT. 13 
FP4S, SHT. 14 
FP47, SHT. 14 


FP 55 Cl 


TMP0*1-ZMP0 



ALU —MAR 



RETURN 



(RETURN) 
FP 35, SHT. 13 
FP 3G, SHT. 13 
FP46, SHT. 14 
FP 47 , SHT. 14 


FLOAT POIfC L'TERFACE 
(FPU—MEM , FPL-AC(S),FSKIP) 
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SION OF COMPUTERVtSION CORPORATION. 
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REMOVE ALL BURRS 
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STM 

REVISION M3CW*TIOM 

APRO 

DATE 

TIT “ cvp v. :• ,-hogrm 

Ft: . CHART 

“fl.OMF 

UWT 

*T. 



0 


B 


4-26 
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(RETURN) 


THIS SUBTEST CHECKS THE flZERO 
TEST CONDITION AND SOME BASIC ALU 
FUNCTIONS $ DATA PATHS^ 


LOAD R 
BLUER1 

LOAD R WITH ERROA 
HALT ADDRESS, 


-1 TO B0 


ALU —*1 

TSRT 

ERRHDL 

INIT B0 f IBUF AND 
'CHECK AZRO ON A NON¬ 
ZERO ALU CONDITION. 


CLR Bit 


ALU—»I 
TSRF 

_ ERRHDL 

CLEAR B0EIBUF AND 
CHECK AZRO FOR A 
ZERO ALU OUTPUT 
CONDITION, WE NOW 
HAVE SOME CONFIDENCE 
THAT AZRO CONDITION 
WORKS. A MORE EXTEN¬ 
SIVE TEST WILL BE 
DONE LATER, ON AZRO. 


TO 

ERRHDL 

(SHT20) 


THE FOLLOWING SERIES OF TESTS CHECKOUT THE DATA PATH FROM THE ALU TO 
THE IBUF THRU THE INTERNAL BUS FOR BIT PICK-UPS AND DROPS. B-PORT LOADS 
ARE ALSO TESTED. ALSO SOME BASIC ALU FUNCTIONS.INVERT,NEGATER'S COMPLI¬ 
MENT), INCREMENT AND DECREMENT ARE TESTED. 


DATfll 142 


IBUF—*0 / 

(IBUF=0) 

- \ 

ALU —*IBUF \ 

. JSRF \ 

_ ERRHDL N 

CHECK DATA PATH FROM 
TBUF TO ALU OUT WITH ALL 
ZEROES. BRANCH IF ERROR 



B0+1-»B0 . 

JRUE 

(80=1) 

/ 

RLU—*IBUF 


TSRT 


ERRHDL 

CHECK INCREMENT 


INSTRUCTIONS WITH 
NO CARRY. BRANCH IF 
ALU OUT=0; ERROR. 


-B0 —»B0 , / 

(80=-l) / 

ALU-*I \ 

TSRT ^ 
ERRHDL 

CHECK NEGATE INSTRUC- 
TIONS FOR BITS STUCK 
AT '0," BRANCH IF RE¬ 
SULT 15 ZERO;ERROR. 


80*1—*B0 

(B0 = 0) 


T5RF 

ERRHDL 

CHECK INCREMENT 
INSTRUCTIONS WITH 
ALL CARRIES. BRANCH 
F ALU OUT *0; ERROR 


NEGTST2 140 


-B0 —*B0 

(B0=0) 


T5HF 

ERRHDL 

CHECK NEGATE INSTRUC¬ 
TIONS FOR BITS STUCK 
AT “IT BRANCH IF RE¬ 
SULT IS *HERO;ERROR. 


TO 

ERRHDL, 
(SHT 20} 


TO 

ERRHDL 
(SHT 20 


TO 

ERRHDL 
(SHT 20) 




ALU—»I N. 

. TSRT X 

_ ERRHDL 

NIT IBUF WITH ALL'13." 


IBUF+1—»Q / 

_ (Q=0) / 

ALU—»I \ 

TSRF N 

ERRHDL 

CHECK DATA PATH FROM 
IBUF TO ALU OUT WITH 
AlL'l'S.'INCR DRIft £ 
BRANCH IF *0; ERROR. 


—► B0 

0M = -2) 


TSRT x 
ERRHDL 

CHECK DECREMENT 
INSTRUCTIONS WITH 
CARRIES. IE, 
11111+11111=111110=;-2 
BRANCH IF =0; ERROR. 


[ NOT B0—► B0 


T5RT 

ERRHDL 

CHECKTS" COMPLIMENT 
INSTRUCTIONS BRANCH 
IF RESULT = 0; ERROR. 




JSRF 

ERRHDL 

CHECK DECREMENT 
INSTRUCTION WITH 
NO CARRY. 


CALL 

LNKHDL 


rfeHTZO) 

(RETURN 
SHT 18) 


TO 

ERRHDL 

(shtzoT 


TO 

ERRHDL 
(SHT 20) 


TO 

ERRHDL 

(SHT 20) 


TO 

ERRHDL, 

(SHT 20) 


TO 

ERRHDL 
(SHT 20) 


AZRO TEST 

DATR PATH RND BRSIC 

RLU FUNCTION TEST 
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C0MPUTERV1SI0N CORR 

201 Burlington Road 


“ FLOW CHARTS 
/P MICROPROGRAM 
DSZlEQlS 

r _17 ” 



01730 













8 


( 


( 


4 

\ 


ROUTINE" TU CHECK THE D + 3 FUNCTION AND THE B-LATCH TO IBUF 
DATA PATH. AFTER RUNNING THIS TEST WE WILL HAVE CONFIDENCE 
5N THE ARITHMETIC ADD, IN BZRO CONDITION. ANO IN THE ABILITY 
QF-B0 AND OTTOTAOLD RNT DATA PATTERN. 



H"E5T TO CHECK THE ALU 
SUBTRACT FUNCTION. 


(RETURN) 



(RETURN) 


]NITa='l AND CALL 
REGINI TO INIT FIRST 
4 ALU REGS. 


>53 



R2-B2-1—KJ, 


0+1—»o l 






flLU—*1 


qi ij_k j 


LOAD R 


T5RF 


SUBER1 


ERRHDL 


THIS SUBTRACT FUNC¬ 
TION TEST CHECKS 
FOR BiT5 STUCK AT*0." 


INC LAST RESULTS 
AND TEST FOR 0. 
BRANCH IF ERROR. 


(CALL) 
REGINI 
(5HT 2C) 




T5RF . 
ERRHDLI 

THIS INSTRUCTION 
TESTS FOR BITS 
STUCK AT’l': BRANCH 
IF ERROR, 


FALSE 


TO 

ERRHDL 
(SHT 24) 


,(CRLL) 


ID521EQI5 


ADD TEST 
SUBTRACT TEST 


TX« DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTE RYIS ION 
raWOHATION AND IS NOT TO BE USED OP REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERVJSWN CORPORATION. 
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WWD.OAV1DSON 

aw 


SEE 5HEET 1 
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STM 

REVISION DESCRIPTION 

APPO 

OAT* 

™“ FLOW CHARTS I 






RANT NUMSCR 

NEXT ASSCMSLT 

art 



CVr r 

ICRQPROGHfln 

A / COMPUTERVISION CORR 

HgL/ 201 Burlington Road 

Bedford, Massachusetts 01730 

mn 


SCALE 

none: 

unit 

® DS2IEOI5 

i © ~>~i 

SIGNATURE 

REMOVE ALL RURI 

*>te 

« 






B 


4-30 


j 
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(RETURN) 


THE FOLLOWING TESTS CHECK THE LOGICAL FUNCTIONS OF THE ALU. 


(RETURN) 


LOGIC 


176 


-1 TO Q 


ALU - 


CULL , 
REGINI 


IN XT a RND THE 
FIRST A ALU REGIS¬ 
TERS. 


(CALL) 
REGINI, 
11 (SHT 2i) 


OfrrsT |7A 




A2 V B3— »Q 


... Q+l - »Q 


ALU—>1 


ALU—►! 


LOAD R 
LOGER1 


TSRF 

ERRHDL 


CHECK FOR BITS STUCK 
ftT “0." LOAD R WITH ER¬ 
ROR HALT LOCATION, 


INCREMENT PREVIOUS 
RESULT TO SEE IF IT 
WAS —1 

BRANCH IF ERROR. 




V B0—»9 

TRUE 



ALU-*1 


TSRF 

ERRHDL 


CHECK FOR BITS STUCK 
AT “I* BY ORING 0 
WITH ITSELF. 



XORTST I7C 


TRUE 

A1 V Bi-»Q 

/ W 

ALU-*1 


TSRF 

ERRHDL 


FALSE 


TO 

-ERRHDL 
(SHT 2C) 


XOR ALL 1'5 WITH IT¬ 
SELF TO CHECK FOR 
. BITS STUCK AT”I'.' 
RESULT SHOULD = ft 
BRANCH IF ERROR. 



TRUE 

.A2 V B3-» Q 


_ ALU-*1 


XOR *125 '(“252 PAT¬ 
TERN TO CHECK FOR 
BITS STUCK AT ” 0" 
RESULT SHOULD = -1. 


TO 

ERRHDL 
(SHT 20) 



TO 

fRRHDL 

(SHT20) 



RNDTST 


I7F 


INCREMENT Q TO CHECK 
THAT LAST RESULT 
YIELDED THE EPECTED 
DATA. BRANCH IF ERROR, 


A2 A B3—»Q 


A1 A Bl—►Q 


/ \TRUE 


ALU—*1 

IY2RO /——*• - 

ALU-*1 

TSRF 


T5RT 

ERRHDL 


ERRHDL 


FALSE 


TERN =0, CHECKS FOR 
BITS STUCK AT "1* 
BRANCH IF ERROR, 


t 

TO 

ERRHDL 
6HT 20) 


FALSE 


AND ALL l'S WITH IT¬ 
SELF TO GET-i.THIS 
CHECKS FOR BITS 
STUCK KTjS. 


TO 

ERRHDL 
(SHT 20) 




Q+l- *Q 

FALSE 



, ALU-*1 


TSRF 

ERRHDL 


INCREMENT PREVIOUS 
RESULT TO SEE IF IT 
WAS -1. 

BRANCH IF ERROR. 


TO 

ERRHOL 
(SHT 20) 



TO 

ERRHDL 
(SHT 20) 


LOGICAL ALU FUNCTION TEST 
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CVP M 

CROPROGRAM 

PART NUMBER 

NEXT ASSEMBLY 

OTT 

PHUJ 

ft / COMPUTERVISION CORR 

/ 201 Burlington Road 

Bedford, Massachusetts 01730 

MEf 


SCALE _ 

NONE 

S D52IE0I5 

SHEET 2 0 Of Z7 SHEETS 

SIGNATURE 

DATE 

REMOVE ALL BURRS 

Att> SHARP EDGES 

UNIT 

WT. 
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6 



1DS2IE0I5 




0 


A 


SHIFT TEST 
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r low vnnn i o 

CVP MICROPROGRAM 



PART NUMBER 

NEXT ASSEMBLY 

OTT 

MF8 

— 

HT / COMPUTERVISION CORK 

/ 201 Burlington Road 

™ Bedford, Massachusetts 01730 

SCALE 

NONE 

S DS2IE0I5 

SIGNATURE 


REMOVE ALL BURRS 
AMD SHARP EDGES 

KW 

SHEET 2.1 OF 27 SHEETS 
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(SHT&) 


CHTTST 


IBS 


CSAVT1 


I8A 


CSRVF1 


160 


TEST ”C“ FALSE ( BRANCH IF TRUE; ERROR. 



-I - p Bi 


OECR Bl—P Bl 


*200(6) - *B0 


SWPI D—pB0 

/ \false 

*40(8)V 


*177(8)—» Bl 


ALU—*1 


ALU—Pi 

* 

ALU -pI 


ALU—Pi 


ALU—H, IR 


ALU -Pi 




TOSTHT 


CT 1 ID 

■Q IM TD Tt 

TSRT 

ERRHDL 






TRUE 


TO 

ERRHDL 

(SHT2fc) 


FORCE "CSRVE"TRUE. 


STRNTS TO FORCE 
’CSRVE" FALSE. 



FIORE CON5TRNT5 TO 
FORCE "C5AVE" FALSE, 
TEST ”C5RVE' TRUE 
CONDITION SET UP 
PREVIOUSLY BRANCH 
IF ERROR. 


.TRUE 

*377®V Bl—PB1 


NOP 


DECR B0 

/ ^ 

ALU—PI,XR 



ALU-PI 





1 

TSRT 

ERRHDL 


FALSE 


STILL HORE CONSTANTS 
TO FORCE "CSRVE" FALSE. 


NftLTO GET LATCHED. 


SET UP TO FORCE 
’CSAVE "TRUE. TEST 
"CSRVE" FALSE CON¬ 
DITION SET UP PRE¬ 
VIOUSLY; BHANCH IF 
ERROR. 


A 



TSRF 
ERRHDL 

TEST "CSAVE" TRUE 
CONDITION 5ET UP IN 
PREVIOUS INSTRUCTION; 
BRANCH IF ERROR. 


ERRHDL 

C5HT2C.J 


Tl 

ERRHDL 

©HT24) 



(CALL) 

LNKHDL 

£HT2i) 


TO 

ERRHDL 

(SHT24) 


RETURN 


CLEAN UP CODING PRIOR TO TUMPING 
TO LOCATION 3. 


CLNUP 
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128/32K A/B-Port Memory Unit 


Address Selection 

4-57 

Jumper Configuration 

4-57 

Memory Prioritizing 

4-58 

Refresh and Timing Logic 

4-58 

Data in Multiplexer 

4-59 

Data Out Latch 

4-59 

Parity Logic 

4-59 

Bus Control Logic 

4-60 

Bus Logic 

4-61 

Memory Address Logic 

4-61 

A-Port/B-Port Select Logic 

4-62 

Address Multiplexer Logic 

4-62 

Refresh Counter Logic 

4-62 

Row Address Strobe Clock 

4-62 

I/O Logic 

4-63 

Memory Row A 

4-64 

Memory Row B 

4-65 

Memory Row C 

4-66 

Memory Row D 

4-67 

Memory Row E 

4-68 

Memory Row F 

4-69 

Memory Row G 

4-70 

Memory Row H 

4-71 

B-Port Connectors 

4-72 



0A212260-X CONFIGURATION TABU 



SINGLE PORT 

DUAL PORT. 
DISTRIBUTED MODE 

DUAL PORT. 

GPU MODE 

SINGLE PORT 

SI K 

POPULATED WITH 

4K RAMS (UK 4027-33 

USE CONFIGURATION 
BLOCKS A.ALB 

USE CONFIGURATION 
BLOCKS A.ALC.D.E 

USE CONFIGURATION 
BLOCKS A.C.D.E 


POPULATED WITH 

1BK RAMS CMK 4116-3) 

DA21E260-02 

USE CONFIGURATION 
BLOCKS B.F 

DA21E260-01 

USE CONFIGURATION 
BLOCKS D.E.F.G 

DA21E260-01 

USE CONFIGURATION 
BLOCKS E.F.H 

0A21E2&O-O3 

USE CONFIGURATION 
BLOCKS ALI 


CONFIGURATION BLOCK A 3 32K HARDWARE CONFIGURATION (USING 4K RAMS] 

1) REMOVE R22 

2) ADJUST POT R3I SUCH THAT TP HAS A 29 J3S REP RATE 
1) INSERT JUMPERS: JP9-2 . JP11-2 . JP13-2 

4) POPULATE MEMORY ARRAY WITH MK4027-3 MEMORY CHIPS 

CONFIGURATION BLOCK Al) APORT 32K ADDRESSING CHART 



AM CO 


AMC2 

AUC3 

♦ ♦CLOSED CONTACTS 
ON SWITCH PACK IV 

'tom 

KB 

mm 

KB 

H 

3 

mam 

H 

mm 

H 

L 

7 .3 

i 

■ 

mm 

L 

H 

6 .3 

3 

H 

H 

L 

L 

6 .7 .3 

4 

KB 

L 

H 

H 

6 .1 

6 

mm 

L 

KB 

L 

6 .7 .3 

8 

KB 

L 

L 

KB 

6 .6.3 

7 

KB 

L 

L 

L 

i .6 .7 .3 

t 

<- 

KB 

H 

H 

4 .3 

1 

BK 

H 

H 

L 

4 .7 .3 

10 


KB 

L 

H 

4 .6 .1 

11 

L 

H 

L 

L 

4.S.7.S 

12 

L 

L 

H 

KB 

4 .6 .3 

13 

bk 

L 

KB 

L 

4 .6 .7 .1 

14 

L 

L 

L 

H 

4 .6 .6.3 

16 

L 

L 

L 

L 

4 .6 .B .7.3 


* EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY 
»» ALL OTHER CONTACTS ON SWITCH PACK IV OPEN 

CONFIGURATION BLOCK B ) SINGLEPORT CONFIGURATION 

I) DEPOPULATE PC BOARD AS PER BM21E260-02 
2] ADD JUMPERS JP3 . JP6 . JP7 

CONFIGURATION BLOCK C ) BPORT 32K MEMORY ROW SELECT 
13 INSERT JUMPERS: JPiC-2 . JP12-2 . JP14-2 

CONFIGURATION BLOCK D) BPORT 32K AOORESStNG AM) I/O DEVICE CODE CHART 


CONFIGURATION BLOCK F ) 128K HARDWARE CONFIGURATION/APORT 12SK ADDRESSING M 

13 R20 AND R22 INSERTED 
23 INSERT JIMPER JP4 

33 ADJUST POT R3I SUCH THAT TP HAS A 14.6 US REP RATE 
43 INSERT JUMPERS JP9 . JP11 . JP13 

63 POPULATE MEMORY ARRAY WITH MK411B-3 MEMORY CHIPS 
S3 APORT 128K ADDRESSING CHART 


♦APORT 

■BB 

BBB 

Vi 

■BB 

ESI 

** CLOSED CONTACTS 

FIELD NO. 



AUC2 



ON SWITCH PACK IV 

0.1.2.3 

H 

H 


H 

KB 


4.6.B.7 

H 

H 

H 

H 

L 

6 

8.9.10.11 

H 

H 

H 

L 

H 

4 

12.13.14.16 

H 

H 

H 

L 

L 

4 .6 

18.17.18.19 

H 

KB 

BK 

H 

H 

3 

20.21.22.23 

H 

H 


H 

L 

3 .6 

24.26.26.27 

H 

H 

BK 

L 

H 

3 .4 

28.29.30.31 

H 

H 

> 

L 

L 

3 .4 .6 

32.33.34.36 

KB 

L 

KB 

KB 

H 

2 


KB 

BK 

KB 

KB 

L 

2 .6 

40.41.42.43 

KB 

KB 

KB 

L 

H 

2 .4 

44.46.46.47 


BK 

KB 

L 

L 

2 .4 .6 


KB 

L 

L 

KB 

KB 

h 2.3 

62.63.64.66 

H 

L 

L 

KB 

BK 

2 .3 .6 

66.67.66.69 

H 

L 

L 

L 

H 

2 .3 .4 

60.61.62.63 

H 

L 

L 

L 

L 

2 .3.4 .6 

64,66.86.67 

L 

KB 

H 

H 

KB 

1 

68.68.70.71 

L 

KB 

KB 

H 

<■ 

1 .6 

72.73.74.76 

L 

KB 

H 

L 

KB 

1 .4 

76.77.76.76 

KB 

KB 

H 

L 

BK 

1 .4 .6 

80.81.62.63 

L 

KB 

L 

KB 

H 

1 .3 

34.86.88.87 

L 

H 

L 

H 

L 

1 .3 .6 

88. SB. 90.81 

L 

H 

L 

L 

H 

1.3.4 

92.93.S4.S6 

L 

H 

L 

L 

L 

1 .8.4 .6 

M.97.98.9B 

L 

L 

H 

H 

H 

1 .2 

100.101.102.103 

L 

L 

H 

H 

L 

1 .2 .6 

104.106.106.107 

L 

L 

H 

L 

H 

1 .2 .4 

10S.109.110.1U 

L 

L 

H 

L 

L 

1 .2.4 .6 

U2.U3.U4.116 

L 

L 

L 

H 

H 

1 .2 .3 

U6.U7.U6.U9 

L 

L 

L 

H 

L 

1 .2 .3.6 

120.121.122.123 

L 

L 

L 

L 

H 

1 .2 .8.4 

124.126.12S. 127 

L 

L 

L 

L 

L 

1 .2 .3.4 .6 


• BPORT FIELD 

OR 

I/O DEVICE CODE 

Earn 

OR 

BOSS 

OR 

SCSI 

OR 

BB52 

EOT) 

OR 

SCS3 

♦♦CLOSED*CONTACTS 
ON SWITCH PACK 128 

0 

H 

H 

H 

H 

i 

1 

H 

H 

H 

L 

4 .9 

2 

H 

H 

L 

H 

3 .8 

8 

H 

H 

L 

L 

3 .4 .6 

4 

M 

L 

H 

H 

2.3 

6 

H 

L 

H 

L 

2 .4.9 

B 

H 

L 

L 

H 

2 .3 .9 

7 

H 

L 

L 

L 

2 .3 .4 .8 

8 

L 

H 

H 

H 

1 .6 

9 

L 

H 

H 

L 

1 .4 .8 

10 

L 

H 

L 

H 

1 .3 .6 

U 

L 

H 

L 

L 

1 .3 .4 .6 

12 

L 

L 

H 

H 

1 .2 .6 

13 

L 

L 

H 

L 

1 .2 .4 .6 

14 

L 

L 

L 

H 

1 .2 .3 .6 

16 

L 

L 

L 

L 

1 .2 .3 .4 .8 


• EACH FIELD NO. REPRESENTS ONE 32K SEQUENT OF MEMORY 
** ALL OTHER CONTACTS ON SWITCH PACK 12S AND SC OPEN 


* EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY 

(TO EXPAND BEYOND 16 FIELDS . 1C 2X AND 2V . SHT.7 . MUST BE ADDED] 

** ALL OTHER SWITCH CONTACTS ON SWITCH IV ARE OPEN 

CONFIGURATION BLOCK B3 128K APORT/32K BPORT COMMON MEMORY 
WITH JUMPERS JPIO. JP12. JP14. INSERTED 


BMC2 

BMC3 

COMMON SEGMENT Of 
APORT 12SK MEMORY 

H 

H 

1ST 32K 

H 

L 

2ND 32K 

L 

H 

3RD 32K 

L 

L 

4TH 32K 


23 TO FORCE COMMON APORT/BPORT MEMORY 
INDEPENDENT OF BMC2 AND BUC3 

BMC2 

BMC3 

COMMON SEGMENT OF 
APORT 128K MEMORY 

JUMPERS 

INSERTED 

X 

X 

1ST 32K 

JPIO. JP16. JP16 

X 

X 

2ND 32K 

JPIO. JP1B 

X 

X 

3RD 32K 

JPIO. JP16 

X 

X 

4TH 32K 

JPIO 


CONFIGURATION BLOCK E 3 LAST BOARD IN DAISY CHAIN 

THE LAST DUAL PORT MEMORY BOARD IN A OAISY CHAIN MUST TERMINATE 
BPORT BUS SIGNALS. THE LAST DUAL PORT MEMORY IN A DAISY 
CHAIN ONLY MUST HAVE THE FOLLOWING RESISTORS: RP6.RP7.RPB. 

RP12 . RES PACK 12F 


WHERE X • DONT CARE 


CONFIGURATION BLOCK H] BPORT 12BK ADDRESSING CONFIGURATION 

13 INSERT JUMPERS JPIO. JP12. JP14 
23 BPORT 12BK ADDRESSING CHART 


BPORT 

FIELD NO. 

BUADO 

BMAD1 

BMA02 

BMCO 

BMCl 

♦♦CLOSED CONTACTS 
ON SWITCH PACKS 







9C 

12S 

0.1.2.3 

H 

H 

H 

H 

H 


8 

4.6.S.7 

H 

H 

H 

H 

L 


2 .8 

S.9.10.U 

H 

H 

H 

L 

KB 


1 .8 


H 

H 

H 

BK 

L 


m w 

16.17.18.11 

H 

H 

L 

KB: 

KB 

7 

8 


KB 

H 

L 

H 


7 

2 .8 


KB 

H 

L 

L 

KB 

7 

1 .8 


KB 

H 

L 

L 

L 

7 

MW 

32.33.34.36 

H 

BK 

KB 

KB 

H 

6 

8 


H 

L 

KB 

KB 

L 

B 

2 .8 


H 

L 

KB 

BK 

KB 

B 

1 .8 

44.46.46.47 

H 

L 

KB 

L 

L 

S 

1 .2 .8 

48.48.60.61 

H 

L 

L 

KB 

KB 

8 .7 

8 

62.63.64.66 

H 

L 

L 

KB 

L 

S .7 

2 .8 

66.&7.6B.&9 

H 

L 

BK 

L 

KB 

8 .7 

1 .8 


H 

L 

L 

L 

BK 

8.7 

1 .2 .8 

64.86.88.87 

bk 

H 

H 

H 

H 

8 

8 

BB. 69.70.71 

L 

KB 

KB 

KB 

L 

6 

2 .8 


L 

H 

KB 

L 

KB 

6 

1 .8 

76.77.78.79 

BK 

H 

H 

L 

BK 

6 

1 .2 .8 

80.8L 82. S3 

BK 

H 

L 

H 

H 

8 .7 

8 

84.86.88.87 

BK 

H _ 

L 

H 

BK 

6 .7 

2 .8 


L 

KB 

KB 

L 

H 

6 .7 

1 .8 

92.93.94.96 

L 

H 

L 

L 

L 

6 .7 

1 .2 .8 

96.97.98.99 

L 

L 

H 

KB 

H 

6 .8 

8 

100.101.102.103 

L 

L 

H 

H 

L 

6 .6 

2 .8 

104.106.106.107 

L 

L 

H 

L 

H 

6 .6 

1 .8 

108.109.110.111 

L 

L 

H 

L 

L 

6 .6 

1 .2 .8 

112.U3.U4.116 

L 

L 

L 

H 

H 

6 .8 .7 

8 

U6.U7.U8.U9 

L 

L 

L 

H 

L 

6 .8 .7 

2 .8 

120.121.122.123 

L 

L 

L 

L 

H 

6 .8 .7 

1 .8 

124.126.128.127 

L 

L 

L 

L 

L 

6.8.7 

1 .2 .8 


EACH FIELD NO. REPRESENTS ONE 32K SEGMENT OF MEMORY 
ALL OTHER CONTACTS ON SWITCH PACK 12S AND BC OPEN 
(9C-2 MAY BE CLOSED TO DISABLE APORT) 


CONFIGURATION BLOCK I] 32K SINGLE PORT CONFIGURATION (USING 1SK RAMS] 
13 DEPOPULATE BOARDS AS PER ASSEMBLY DA21E260-03 
MISCELLANEOUS JUMPERS 

13 FOR LDMAR STARTING APORT MEMORY CYCLE INSERT JP-2 
23 FOR MEMREAD STARTING APORT MEMORY CYCLE INSERT JP-1 
33 FOR GPU MODE REQUIRING DISABLED APORT . 

CLOSE SWITCH BC-2 
43 APORT MUC/NON MUC OPERATION 


JUMPER PLUG 40 

MUC OPERATION 

1-18 

2-16 

3- 14 

4- 13 

NON MUC OPERATION 

6-12 

8-U 

7-10 

B-B 


63 APORT I/O DEVICE CODE 

13 STANDARD 24,. INSERT JP8 FOR 28, 
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MEMORY CHIPS 3S THRU 3AA 
AND 3F THRU 3M MAY BE 
EITHER ALL 4027-3 OR 
4116-3 PARTS 
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